Purpose: Stressful life events represent potent risk factors for the development of internalizing symptoms among adolescents. However the mechanisms linking stress to adolescent psychopathology remain inadequately understood. This study examined the role of emotion dysregulation as a mechanism linking stress to changes in internalizing symptoms among adolescents.
Stress has long been recognized as a significant public health problem, given its association with morbidity and mortality across the life course [1] [2] [3] . Adolescence represents an especially important developmental period to understand the relationship between stress and mental health problems. Indeed, adolescence marks a substantial increase in both the number of stressors [4, 5] and in the prevalence of psychopathology [6, 7] . Although stress appears to be a unique determinant of adverse mental health among adolescents [8] , there is a paucity of research addressing mediators of the stresspsychopathology relationship, despite repeated calls for such research [9] . Identifying mechanisms linking life stress to negative mental health outcomes among adolescents is essential for public health professionals to develop preventive interventions that reduce the prevalence of stress-related psychiatric morbidity.
To date, mediational studies have focused largely on the role of interpersonal processes, such as negative parenting [10] . Although this research is important, it is also necessary to identify intrapersonal mechanisms, especially those that may be modifiable through existing evidence-based preventive interventions. Previous research examining intrapersonal processes has examined the role of cognitive variables, such as negative attributional style and dysfunctional attitudes; but these constructs have been found to serve as moderators, as opposed to mediators, of the stress-psychopathology association [11] . The present study sought to address this gap in the literature by examining an intrapersonal mechanism that can explain how stressful life events ''get under the skin'' [12] to create mental health problems in adolescents. Specifically, this study examined the role of emotion regulation, which has been defined as ''the extrinsic and intrinsic processes responsible for monitoring, evaluating, and modifying emotional reactions, to accomplish one's goals'' [13] .
Emotion dysregulation has been hypothesized to be a potential mechanism linking chronic stress and poor health outcomes across the lifespan [14] , although to date empirical studies examining this longitudinal association with specific mental health outcomes are lacking, particularly among adolescents. Emotion regulation deficits are increasingly understood as important predictors of internalizing symptoms among adolescents. Youth with anxiety disorders have poorer emotional understanding, experience negative emotions with greater intensity, have more difficulty managing negative emotions, and have lower confidence in their ability to manage their emotions than nonanxious youth [15, 16] . Adolescent depression has also been linked to emotion dysregulation, particularly rumination, which involves a tendency to passively focus on the causes and consequences of depressed mood [17, 18] . Importantly, although emotion dysregulation may increase in youth with depression and anxiety, poor emotion regulation is a distinct vulnerability factor for the subsequent development of internalizing problems [18] .
Several lines of work suggest that emotion regulation may be a particularly likely mediator of the stress-psychopathology association. Exposure to chronic stress, such as maltreatment, leads to dysregulated emotions in youth [14, 19] . This dysregulation of emotion has been identified as a mechanism linking maltreatment to behavior problems in young children and has been marginally associated with concurrent symptoms of depression and anxiety [20] . Moreover, both social exclusion [21] and stigma [22] , two prevalent stressors during adolescence, have been shown to deplete self-regulation abilities that can be protective against mental health problems. Finally, stressful events become more closely linked to the emergence of negative affective states during adolescence [4] . This renders adolescents more emotionally vulnerable to the effects of stress, suggesting that the adaptive regulation of emotions in response to stressors is especially important during this developmental period. Taken together, this prior research suggests that the effort required to manage the increased arousal and negative affect associated with life stress may eventually diminish adolescents' coping resources and therefore their ability to understand and adaptively regulate their emotions, leaving them more vulnerable to stress-related psychiatric morbidity.
The purpose of the current investigation was to examine the role of emotion dysregulation as a mediator of the association between stressful life events and subsequent changes in internalizing symptoms using prospective data from a large, diverse, community-based sample of adolescents. We hypothesized that stressful life events would lead to increases in emotion dysregulation (poor understanding of emotional reactions to stress, poor coping with anger and sadness, and ruminative responses to distress) and in symptoms of depression and anxiety. Furthermore we predicted that emotion dysregulation would mediate the association between stress and changes in symptomatology over time. Importantly, we were able to test causal mediation in this study using a longitudinal design with three separate assessments.
Methods

Participants
The sample for this study was recruited from the total enrollment of two middle schools (grades 6-8) from a school district in central Connecticut that agreed to participate in the study. The community in which the schools are located is a small urban community (population w71,500). The parents of all eligible children (N ¼ 1567) in the middle schools were asked to provide active consent for their children to participate. Parents who did not return written consent forms to the school were contacted by telephone. Of the parents, 22% did not return consent forms and could not be reached to obtain consent, and 6% declined to provide consent for their child to participate. The overall participation rate in the study at baseline was 72%. Additional students who were not present at the baseline assessment period were added at Time 2 (71 students) and Time 3 (139 students). In all, 221 participants (20.8%) who were present at the baseline assessment did not participate at the Time 2 assessment, and 217 (20.4%) participants who were present at the baseline assessment did not participate at the Time 3 assessment. It is important to note the transience of student enrollment in this district. Data from the school district indicate that over the 4-year period from 2000-2004, 22.7% of students had left the district [23] .
The baseline sample comprised 51.2% boys (n ¼ 545) and 48.8% girls (n ¼ 520), yielding 1065 participants, all of whom provided consent before participating in the study. Participants were evenly distributed across grade levels, with 31.8% (n ¼ 337) of participants in the sixth, 33.9% (n ¼ 360) in the seventh, and 34.3% (n ¼ 364) in the eighth grade. Participants' ages ranged from 11-14 years. The racical/ethnic composition of the sample was as follows: 13.2% (n ¼ 141) white, 11.8% (n ¼ 126) black, 56.9% (n ¼ 610) Hispanic/ Latino, 2.2%(n ¼ 24) Asian/Pacific Islander, .2% (n ¼ 2) Native American, .8% (n ¼ 9) Middle Eastern, 9.3% (n ¼ 100) biracial/multiracial, and 4.2% (n ¼ 45) reported being members of other racial/ethnic groups. A few individuals 1.3% (n ¼ 14), declined to provide this information. Of the participants, 27% (N ¼ 293) reported living in single-parent households. The community in which the participating schools reside is a uniformly lower-socioeconomic community than some, with a per-capita income of $18,404 [23] . School records indicated that 62.3%of students qualified for free or reduced lunches in the 2004-2005 school year. This project was approved by Yale University's Human Subjects Committee.
Measures
Stress. The Life Events Scale for Children (LES) [24] is composed of 25 items that each represent a stressful life event (e.g.,''Your parents got divorced'' and ''You got suspended from school''). Participants are asked to indicate which events they have experienced in the prior 6 months. Life events checklists are the most commonly used instruments to assess adolescent stress [8] , and the LES is one of the two most commonly used checklists in the adolescent stress literature [25] .
Depressive symptoms. The Children's Depression Inventory (CDI) [26] is the most widely used self-report measure of depressive symptoms in children and adolescents. The CDI is a self-report measure of depressive symptoms that has been standardized on children and adolescents aged 7-17 years. The CDI has sound psychometric properties, including internal consistency, test-retest reliability, and discriminant validity [26, 27] and demonstrated good reliability in this sample (a ¼ .82).
Anxiety symptoms. The Multidimensional Anxiety Scale for Children (MASC) [28] is the most widely used measure of anxiety in children. The MASC assesses physical symptoms of anxiety, harm avoidance, social anxiety, and separation anxiety, and is appropriate for youth ages 8-19 years. The MASC has high internal consistency and test-retest reliability across 3-month intervals, has good convergent and divergent validity [29] , and has demonstrated good reliability in this sample(a ¼ .88).
Emotion dysregulation measures
Poor emotional understanding. Emotional understanding was assessed using an eight-item subscale from the Emotion Expression Scale for Children (EESC) [30] that provides statements involving lack of emotional awareness and understanding. Higher scores on this subscale reflect lack of emotional understanding. A representative item from this scale is ''I often do not know how I am feeling.'' The EESC has high internal consistency and moderate test-retest reliability, and the construct validity of the measure has been established [30] . This subscale demonstrated good reliability in this sample (a ¼ .82).
Dysregulated emotion expression. The Dysregulation scale from the Children's Sadness Management Scale (CSMS)and Children's Anger Management Scale (CAMS) was used to assess the extent to which children engage in culturally inappropriate expressions of emotion, such as excessive crying [31] . Higher scores on this scale reflect higher levels of emotion dysregulation. The scales have demonstrated adequate reliability, and their construct validity has been established [31] . Representative items include, ''I attack whatever it is that is making me angry'' (CAMS) and ''I cry and carry on when I'm sad'' (CSMS). The Dyregulation subscale of the CSMS (a ¼ .60) and CAMS (a ¼ .66) demonstrated adequate reliability in this sample.
Rumination. The rumination subscale from the Children's Response Styles Questionnaire (CRSQ) [18] assesses the extent to which children respond to sad feelings with rumination (self-focused thought concerning the causes and consequences of depressed mood, e.g., ''[I] think, why can't I handle things better?''). The reliability and validity of the CRSQ have been demonstrated [18] . The rumination subscale demonstrated good reliability in this study (a ¼ .86).
Procedure
Participants completed study questionnaires during their homeroom period. Symptom measures were assessed at Time 1 and Time 3, and mediators were assessed at Time 2. Four months elapsed between the Time 1 (November 2005) and Time 2 (March 2006) 
Data analysis
Structural equation modeling was used to test the mediation analyses using AMOS 6.0 software (SPSS, Inc., Chicago, IL). Analyses were conducted using the full information maximum likelihood estimation method, which estimates means and intercepts to handle missing data.
Procedures outlined by Baron and Kenny [32] were modified to evaluate the hypothesis that emotion dysregulation mediated the relationship between stress and symptomatology over time. The mediation analyses proceeded as follows: (1) Time 1 stress was examined as a predictor of Time 3 symptoms, controlling for baseline symptom levels; (2) Time 1 stress was examined as a predictor of Time 2 emotion dysregulation represented by a latent variable comprised of poor emotional awareness, dysregulated expression of anger and of sadness, and rumination; (3) emotion regulation deficits at Time 2 were evaluated as predictors of symptoms at Time 3 after controlling for baseline symptom levels; (4) the full mediation model was tested to evaluate the hypothesis that emotion dysregulation mediated the relationship between stress and internalizing symptoms. Mediation effects were examined regardless of the statistical significance of the longitudinal association between stressful life events and symptom changes, as requiring a significant association between exposure and outcome has been found to reduce the power of mediation analyses and to lead to high rates of type II error [33] . Moreover, identifying mechanisms linking exposures and health outcomes represents an important public health goal, even if the association between exposure and outcome is not statistically significant over short time intervals. Sobel's z test [34] was performed to determine whether there were significant mediation effects. Mediation analyses were performed separately for symptoms of depression and anxiety. Finally, we conducted multigroup analyses to examine whether our mediation models were moderated by sociodemographic variables including gender, race/ethnicity, and grade level.
Results
Attrition
Analyses were first conducted to determine whether participants who did not complete all three assessments differed from those who completed the baseline and two follow-up assessments. These analyses revealed that participants who completed the baseline but not both follow-up assessments were more likely to be female (c 2 ¼ 6.85, p < .01) but did not differ in grade level, race/ethnicity, being from a single-parent household, Time 1 depression or anxiety symptoms, or Time 2 emotional awareness, dysregulated sadness, dysregulated anger, or rumination (all p > .10).
Descriptive statistics
Depressive symptoms increased significantly over time, F(1,850) ¼ 9.03, p ¼ .003, h 2 ¼ .01, whereas anxiety symptoms decreased across the two assessments, F(1,854) ¼ 109.59, p < .001, h 2 ¼ .11. Table 1 displays the means and standard deviations of stress, symptom, and emotion dysregulation variables, along with the zero-order correlations.
Measurement model
The measurement model of emotion dysregulation was constructed using four indicator variables reflecting three distinct types of emotion dysregulation: poor emotional awareness, dysregulated expression of anger and sadness, and ruminative responses to distress. Values of the normed fit index (NFI) and comparative fit index (CFI) >.95 indicate adequate fit, and the root-mean-square error of approximation (RMSEA) should be <.06 [35] Stress was no longer a significant predictor of Time 3 anxiety symptoms, controlling for Time 1 symptoms, when emotion dysregulation was added to the model (b ¼ .06, p ¼ .100). In the final model, the covariation between Time 1 anxiety symptoms and Time 1 stress was also modeled (Figure 2 ). All fit indices indicated that the model fit the data very well (NFI ¼ .97, CFI ¼ .98, and RMSEA ¼ .05). However, the c 2 test of independence indicated a significant difference between the observed and reproduced covariance matrices (c 2 ¼ 2.27, p ¼ .009). In large samples, even small differences between the observed and reproduced matrices can lead to significant c 2 test results. The large sample size of the current study may be driving the significant c 2 value. Sobel's z test revealed a significant indirect effect of stress on anxiety symptoms through emotion dysregulation (z ¼ 4.95, p < .001).
Moderation analyses
When we constrained the mediation paths of interest to be equivalent across groups, the model fit did not significantly worsen for gender or race/ethnicity, indicating that the process of mediation is the same for boys and girls, and for individuals of black, white, and Latino ethnicity. Significant moderation by grade was found for depression, c 2 (3) ¼ 20.53, p < .01, but not for anxiety. Examination of the estimates for individual structural paths indicated that the pathway from emotion dysregulation to Time 3 depression was stronger for older adolescents.
Discussion
Prior research has documented that stressors such as negative life events represent potent determinants of mental health problems among adolescents [8] . However, with the exception of a handful of studies on interpersonal mechanisms [9] , there remains a gap in the literature regarding the mechanisms by which stress ultimately ''gets under the skin'' [12] and leads to psychiatric morbidity. The purpose of the present study was to determine whether an intrapersonal mechanism-namely, emotion dysregulation-could account for the link between stressful life events and adolescent psychopathology. Identifying such mechanisms represents an important public health priority because intrapersonal processes are particularly amenable to modification through existing evidence-based mental health preventive interventions.
To our knowledge, the results of the present study provide the first longitudinal evidence that emotion dysregulation mediates the association between stressful life events and internalizing symptoms among adolescents. Emotion dysregulation mediated the association between stress and both depression and anxiety, although the mediation results were stronger for anxiety. Mediation effects were similar across gender and race/ethnicity and were stronger among older adolescents who are at greater risk for depressive symptoms [6] . These results suggest that specific intrapersonal mechanisms, in addition to contextual and family factors [10] , account for the stress-psychopathology association in adolescents. The conceptualization of emotion dysregulation as a pathway linking stressful life events to psychiatric symptoms is consistent with prior research suggesting that the chronic stress associated with adverse rearing environments disrupts the adaptive processing of emotion [19, 36] , and that emotion dysregulation resulting from chronic stress represents a mechanism linking maltreatment and behavior problems among young children [20] .
The identification of intrapersonal mechanisms linking stressful life events to poor mental health outcomes represents an important step towards developing preventive interventions targeting stress-related psychopathology. Chronic stress may contribute more to negative mental health outcomes during adolescence than at earlier points in development given the increased emotional vulnerability to stress [4] and increased risk of psychopathology [6, 7] that accompany this period. As such, adolescents who face chronic stressful life events, particularly economically disadvantaged youth such as the participants in this study, represent important targets for interventions aimed at preventing the negative mental health sequelae of stressful life experiences. Our results suggest that emotion regulation skills represent an important target for preventive interventions that seek to reduce the prevalence of psychopathologic outcomes among youth experiencing chronic stress. This might be done through several existing evidence-based protocols that have shown promise in facilitating more adaptive regulation of emotions, including behavioral activation interventions [37] and newly developed emotion regulation intervention approaches [38] . In addition, interventions that foster effective coping after major stressors such as parental divorce [39] could be adapted to target stress more generally for youth experiencing chronic stress. Importantly, intrapersonal mechanisms are easier to target with preventive interventions than the family-level factors that have been identified as mechanisms linking stress and psychopathology in prior research [10] , as intrapersonal mechanisms can be targeted by school-based interventions that do not involve the logistical difficulties associated with family-level interventions.
Although our results contribute substantially to understanding how stressful life events lead to adolescent psychopatholic conditions, limitations of the study warrant consideration. The first is our use of self-reported symptomatology and emotion regulation abilities. Although administration of a structured interview to establish DSM-IV clinical diagnoses would represent a methodologic improvement, the validity of the self-report symptom measures used in this study is well established [26, 27] . Although there are methods for assessing emotion regulation other than selfreport [40] , the size of the sample and the longitudinal nature of the current investigation made use of self-report measures the only reasonable option for assessing emotion regulation. Importantly, numerous prior studies examining emotion regulation and youth psychopathology have also relied on selfreport measures of emotion regulation [15, 16] . Our use of a self-report checklist of stressful life events represents an additional limitation. Importantly, the questionnaire in our study is among the most widely used self-report measures of stressful life events in adolescence [25] . In addition, the stressors measured are predominantly external, environmental changes or conditions and consequently are not confounded with subjective appraisals of the stressor [9] . Furthermore, stress checklists represent the most reliable methodology for assessing stress in large community samples in which stressor interviews are prohibitive in time and cost [8] . Nevertheless, stressor interviews, which capture more ''objective'' indices of stressors and the level of threat associated with these stressors, would represent a methodologic improvement and should therefore be used in future studies [25] . This study also did not assess stressful life events at subsequent time points and therefore could not test for reciprocal relationships between stress, emotion dysregulation, and symptomatology, an important direction for future inquiry. Finally, the depression results warrant replication over longer time intervals, given that the association between stress and increases in depressive symptoms was only marginally significant.
These limitations notwithstanding, this study had a number of important methodologic strengths. In particular, the use of a longitudinal design allowed us to examine intrapersonal mechanisms responsible for the association between stressful life events and increases in depressive and anxious symptoms over time. A large sample with substantial racial/ethnic diversity participated. In addition to these methodologic strengths, the study provides an important theoretical contribution to the literature on the relationship between stress and adverse mental health outcomes. The results documented that the emotion dysregulation generated by stressful life events accounted for the relationship between stress and psychopathology, suggesting novel avenues for intervention research targeting adolescents suffering from stress-related psychiatric morbidity. Given the prevalence of adolescent stressors and the increase in psychopathology during this developmental period, the findings have implications for addressing a significant public health issue.
